Objective-Existing research suggests that there is a relation between academic/cognitive deficits and externalizing behavior in young children, but the direction of this relation is unclear. The present study tested competing models of the relation between academic/cognitive functioning and behavior problems during early childhood Method-Participants were 221 children (120 boys, 101 girls) who participated in a longitudinal study from age 3 to 6
Proposed Mechanisms Underlying the Relation Between Academic/ Cognitive Deficits and Externalizing Problems
Although the link between externalizing problems and academic/cognitive deficits has been well documented, more research is needed to better understand the mechanisms underlying this relationship. In his landmark review, Hinshaw (1992) proposed four possible causal pathways that could explain the association between academic/cognitive deficits and externalizing behavior:
Model 1: Academic and cognitive deficits lead to externalizing behavior
The basis for this model stems from a learned helplessness model. It has been suggested that repeated academic failure leads children to feel helpless, which decreases motivation and increases various maladaptive behaviors, including behavior problems (Thomas, 1979) .
Model 2: Externalizing behavior leads to academic and cognitive deficits
Because behavior problems during the preschool years can hinder children's abilities to benefit from valuable lessons in preschool, it has been suggested that early behavior problems might play a causal role in contributing to future reading problems (Spira & Fischel, 2005) .
Model 3: Academic/cognitive deficits and externalizing behavior have a reciprocal relationship
Given the rationales for Models 1 and 2, it follows that a reciprocal model in which the two constructs predict one another would be a plausible model.
Model 4: Antecedent variables, such as socioeconomic status (SES) and family adversity, contribute to both problem domains
The established relation between academic problems and externalizing behavior may, in fact, be explained by other variables (referred to here as antecedent variables). The most common antecedent variables that have been controlled for in studies of the relation between academic/cognitive skills and externalizing behavior include SES, maternal depression, and other measures of family adversity. SES may contribute to both externalizing problems and to academic and cognitive deficits through its impact on the home environment and thus account for the relation between these two domains. Links between SES and externalizing problems (Offord, Alder, & Boyle, 1986) and between SES and academic/cognitive skills (Hinshaw, 1992) have in fact been well documented. Maternal depression may also contribute both to externalizing problems (Trapolini, McMahon, & Ungerer, 2007) and to academic and cognitive deficits (Sohr-Preston & Scaramella, 2006) , by interfering with a mother's ability to respond to her child in a consistent, sensitive, and warm manner (Wright, George, Burke, Gelfand, & Teti, 2000) . With respect to other measures of family adversity (which have included recent family stressors, single parenthood, large family size, etc.), it has been suggested that such environmental factors inhibit children's abilities to learn both academic skills (Sameroff, Seifer, Barocos, Zax, & Greenspan, 1987) and behavior regulation (McGee, Williams, Share, Anderson, & Silva, 1986) .
Empirical support for causal models
Different methods have been used to test these models, but the most rigorous studies have utilized longitudinal designs and controlled for antecedent variables. Longitudinal studies that assess externalizing problems and/or academic and cognitive skills at more than one time point allow for some insight into the direction of causality. In addition, studies that control for the effects of correlated predictors allow for the evaluation of whether antecedent variables may account for the relation between behavior problems and academic/cognitive functioning. Because the present study focuses on understanding the mechanisms involved in the early development of academic/cognitive deficits and externalizing behavior, this review will focus on studies of children prior to secondary school.
Only one study has tested Models 1 through 3 and only found support for Model 1. Poor literacy achievement in the first and third grades was shown to predict relatively high aggressive behavior in the third and fifth grades, respectively, but early aggression did not predict later literacy (Miles & Stipek, 2006) . A handful of studies have tested Models 1 through 3 and only found support for Model 2. For example, antisocial behavior in kindergarten predicted poor reading in first and second grades but not vice versa (McMichael, 1979) . A number of other studies have tested and found support for Model 1 or Model 2, but did not test the reverse model and therefore could be consistent with either Model 3 or one of the unidirectional models (Bennett, Brown, Boyle, Racine, & Offord, 2003; Bub, McCartney, & Willett, 2007; Giannopulu, Escolano, Cusin, Citeau, & Dellatolas, 2008; Jorm et al., 1986; Kellam, Branch, Agrawal, & Ensminger, 1975; McGee et al., 1986; Palfrey et al., 1985; Stanton, Feehan, McGee, & Silva, 1990; Stott, 1981) .
A number of studies have found specific support for a reciprocal causal relationship between academic problems and externalizing behavior. In children as young as 3 years, externalizing behavior has been show to predict reading problems in early elementary school and poor reading and low general cognitive ability in preschool has been shown to be predictive of externalizing behavior in early elementary school (Richman et al., 1982; Trzesniewski, et al., 2006) . Two studies of children in early elementary school found partial support for the reciprocal model. Morgan et al. (2008) found that poor reading in first grade significantly predicted problem behavior (poor task engagement, poor self-control, externalizing behavior problems, and internalizing behavior problems) in third grade. However, only one type of behavior problem (poor task engagement) in first grade was significantly predictive of reading problems in third grade. Similarly, Halonen et al. (2006) found that lower reading scores consistently predicted later externalizing behavior problems across several time points in the early primary grades, and that externalizing problems predicted reading scores, but only between the beginning and end of first grade. Further support for the reciprocal model comes from research on children in later elementary school. Chen et al. (1997) showed that children in fourth grade who were aggressive and disruptive displayed lower academic achievement in sixth grade than did children who did not display these behaviors. In addition, fourth-grade academic underachievement predicted sixth-grade aggression.
Only three studies tested the hypothesized models and failed to support any of the models; two studies tested Model 2 and failed to support it (Adams, Snowling, Hennessy & Kind, 1999; Lambert & Nicoll, 1977) and Velting and Whitehurst (1997) did not find that preschool inattention/hyperactivity predicted later reading skills or vice versa. Many of the studies reviewed controlled for one or more antecedent variables (e.g., maternal education, SES, ethnicity, family living standards, and maternal responsiveness) in their analyses, but Fergusson and Lynskey (1997) was the only study that concluded that antecedent variables accounted for the relation between academic/cognitive problems and externalizing behavior.
Taken together, the majority of studies are consistent with a reciprocal causal model, but several studies provide contradictory evidence, supporting just one of the unidirectional causal models or the theory that antecedent variables are at the root of the relation between academic/cognitive deficits and externalizing behavior. Only three studies (Halonen et al., 2006; Morgan et al., 2008; Trzesniewski et al., 2006 ) utilized a design sufficient to accurately test all four possible causal models proposed, and they all found at least some support for Model 3. However, these studies measured externalizing problems or antisocial behavior, but did not specifically examine hyperactivity or inattention, and these studies focused almost exclusively on reading achievement. The relation between academic/ cognitive deficits and externalizing behavior may vary as a function of the type of externalizing behavior (hyperactivity, inattention, or aggression) and type of cognitive/ academic functioning. In addition, no studies have tested all four models beginning in the early preschool years. Thus, there is a need for longitudinal research designed to evaluate all four causal models, by controlling for confounding variables, and measuring multiple dimensions of academic and behavior problems at both initial assessment and follow-up.
The Present Study
The present study sought to examine the longitudinal relation between academic/cognitive functioning and attention and disruptive behavior problems during early childhood when the relation between these two variables is likely first emerging. The four models described above were compared and it was predicted that the reciprocal model (Model 3) would fit the data significantly better than the other three models. In particular, it was predicted that early externalizing behavior would significantly predict later academic and cognitive deficits and that early academic and cognitive deficits would significantly predict later externalizing behavior, controlling for mothers' education, family stressors, and maternal depression.
Method Participants
Participants were 221 children (120 boys, 101 girls) who participated in a longitudinal study of the early development of ADHD and ODD. Participants were drawn from 259 children (199 children with externalizing problems and 60 without problems) who completed four annual assessments beginning at age 3. Children were selected for the present study if they completed measures both at age 3 and approximately 3 years later. These 221 children were all 3 years old at the time of initial screening and were 36 to 50 months (M = 44.27, SD = 3.35) at the time of the first assessment, and were 69 to 92 months (M = 80.08, SD = 4.24) at the time of the second assessment. The sample consisted of 58.8% European-American children, 18.6% Latino children (predominantly Puerto Rican), 9.5% African-American children, and 13.1% multiethnic children. Mothers' average age was 32.6 years (SD = 6.62), their mean number of years of education was 13.53 (SD = 2.77), and 26% of mothers were single. The median family income was $50,000, and 45% of children lived in an urban area, 37% lived in a suburb/small town (between 10K and 50K), and 18% lived in a rural town (< 10K). Participants included 165 children who had significant externalizing problems (hyperactivity and/or aggression) at the time of screening and 56 children who did not have behavior problems. Children with behavior problems had been oversampled because the primary focus of the larger study was on examining factors that determined whether young children with behavior problems would outgrow their early difficulties.
Procedure
Children were recruited over a 3-year period (2000 to 2003) from 3-year-old children (N = 1752) whose parents completed a screening packet which they received through mail (via state birth records), pediatrician offices, child care centers, and community centers throughout western Massachusetts. The questionnaire packet contained an informed consent form; a Behavior Assessment System for Children-Parent Report Scale (BASC-PRS, described in more detail below); and a questionnaire assessing for exclusion criteria, parental concern about externalizing symptoms, and demographic information. Criteria for all participants included no evidence of intellectual disabilities, deafness, blindness, language delay, cerebral palsy, epilepsy, autism, or psychosis. Criteria for the externalizing group were: (a) parent responded "yes" or "possibly" to the question, "Are you concerned about your child's activity level, defiance, aggression, or impulse control?" and (b) BASC-PRS hyperactivity and/or aggression subscale T scores fell at or above 65 (approximately 92nd percentile). Criteria for the non-problem comparison children were: (a) parent responded "no" to the question, "Are you concerned about your child's activity level, defiance, aggression, or impulse control?" and (b) T scores on the BASC-PRS hyperactivity, aggression, attention problems, anxiety, and depression subscales fell at or below a T score of 60. Parents and their children who met criteria listed above for either the externalizing group or non-problem group were invited to participate. Fifty-nine percent of externalizing problem children and 72% of non-problem children whom we sought to recruit participated. For matching, 60 children in the externalizing group were identified by selecting every third or fourth child in the externalizing group separately by gender and ethnicity. For each of these children, a child was identified from the pool of non-problem children who was of the same gender and ethnicity 1 , and most similar to the target child on parent education and child age.
The present study focused on data collected during two 3-hr home visits scheduled 1 week apart at Time 1 (age 3) and one 3-hr home visit at Time 2 (approximately 3 years later). Time 2 assessments were conducted an average of 36 months after Time 1 assessments (SD = 2.21; range from 30 to 46). Assessments were completed in families' homes by trained graduate students (in clinical or school psychology) or post-baccalaureate project managers. Graduate students had taken a graduate level course in child assessment, and project managers received individual training in child assessment by the principal investigator who is a licensed psychologist. Assessments were videotaped and the principal investigator reviewed each examiner's initial assessments to ensure quality. Parents were paid $200 for their participation at Time 1 and $100 at Time 2. Written informed consent was obtained from all parents who participated. The study was conducted in compliance with the authors' Institutional Review Board.
Control Variables
SES-Mothers' years of education and family income at Time 1 were used as indicators of SES. Mothers were asked to circle their highest level of education on a demographic form and family income was assessed via an income interview designed for this study.
Family stress-The Life Experiences Survey (LES; Sarason, Johnson, & Siegel, 1978 ) is a 57-item measure of family stress. At Time 1, parents rated the valence and severity of positive and negative events (e.g., "moved to a new place," "trouble with the law") that occurred within the last calendar year (on a scale from -3 to 3, with -3 indicating very negative events and 3 indicating very positive events). The severity of negative events on the LES was calculated by summing across the absolute value of the negative valence ratings. This variable was skewed, so a square root transformation was conducted. The LES negative events scale has been reported to have moderate test-retest reliability (average r = .72) and has been found to correlate with anxiety, depression, and locus of control (Sarason et al., 1978) . Radloff, 1977 ) is a 20-item, widely-used measure of depression. Mothers rated themselves on a scale from 1 (rarely or none of the time) to 4 (most or all of the time) at Time 1, and responses were averaged across the 20 items (e.g., "I had crying spells," "I felt that people dislike me"). The scale has demonstrated excellent internal consistency in previous studies and has been reported to have moderate test-retest reliability (average r = .
Maternal depression-The Center for Epidemiological Studies Depression scale (CES-D;
53; Radloff, 1977) .
Time 1 Child Measures
Time 1 child behavior-The BASC-PRS Preschool Version is a comprehensive rating scale that assesses a broad range of psychopathology in children ages 2 years 6 months and older and has demonstrated good reliability and validity (Reynolds & Kamphaus, 1992) . Mother-completed BASC-PRS T scores for the aggression, hyperactivity, and attention problems subscales were used in this study, and have demonstrated good reliability for 3-year-old children (.79, .83, and .73, respectively; Reynolds & Kamphaus, 1992) .
The NIMH-Diagnostic Interview Schedule for Children-IV (NIMH-DISC-IV; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000) was also used as a measure of child behavior. The ADHD and ODD sections were administered to parents, with minor modification to school-related questions. The NIMH-DISC-IV has demonstrated adequate test-retest reliability with older children for ADHD (.79) and ODD (.54; Shaffer et al., 2000) . Symptom counts for hyperactivity, inattention, and ODD were used.
Time 1 preacademic achievement-The Kaufman Survey of Early Academic and Language Skills (KSEALS; Kaufman & Kaufman, 1993 ) is a measure of preacademic, language, and articulation skills, and was administered during the first half of the second home visit at Time 1. The Early Academic and Language Skills Composite (KSEALS Composite) is a summary score for the Vocabulary and Numbers, Letters, and Words subtests and was used to measure preacademic skills for this study. The KSEALS subscale scores have demonstrated adequate reliability, with split-half correlations ranging between . 88 and .91 for 3-year-old children and good predictive validity for children ages 3 to 6 years (Kaufman & Kaufman, 1993) . The KSEALS composite score correlates highly with other measures of achievement and language skills and has been found to be predictive of teachers' grades and teachers' ratings on measures of children's academic performance, social skills, and early intervention services (Kaufman & Kaufman, 1993) . Time 1 cognitive ability-Cognitive ability at age 3 was measured using the McCarthy Scales of Children's Abilities (McCarthy, 1972) , which was administered at the beginning of the first home visit at Time 1. The McCarthy measures cognitive ability in children age 2 and up. The General Cognitive Index (GCI), which was used in this study as the measure of cognitive ability, is an aggregate standard score composed of the three core scales: Verbal, Perceptual-Performance, and Quantitative. The McCarthy composite and core scale scores have been found to have adequate reliability, with split-half estimates ranging from .79 to . 88, and they correlate well with other cognitive measures (McCarthy, 1972) .
Time 2 Child Measures
Time 2 child behavior-Mothers completed the BASC-PRS Child Version at Time 2. T scores (based on general, not gender-specific, norms) for the hyperactivity, attention problems, and aggression subscales were used in this study and have demonstrated good reliability for 6-year-old children (Reynolds & Kamphaus, 1992) . Symptom counts for inattention, hyperactivity, and ODD assessed via the NIMH-DISC-IV were also used as a measure of child behavior at Time 2.
Time 2 academic achievement-Academic skills were measured with the overall composite score of the Wechsler Individual Achievement Test-Second Edition-Abbreviated (WIAT-II-A), which is a brief, individually administered test for assessing achievement in the areas of word reading, math calculation, and spelling (Wechsler, 2001) . The WIAT-II-A has high to moderately high inter-item reliability, with average reliability coefficients ranging from .71 to .99. The WIAT-II-A was administered in the second half of the home visit at Time 2.
Time 2 cognitive ability-The Wechsler Intelligence Scale for Children-Fourth Edition (WISC-IV) is a widely used measure of intellectual ability in children ages 6 to 16 (Wechsler, 2003) , and was administered at the beginning of the home visit at Time 2. There are ten core subtests that yield a Full Scale IQ (FSIQ) score and four composite scores that include Verbal Comprehension, Perceptual Reasoning, Working Memory, and Processing Speed. The composites have been found to have adequate reliability, with split-half estimates ranging from .88 to .97. The average reliability coefficients of the subtests range from .79 to .90 (Wechsler, 2003) . The FSIQ was used in this study as a measure of overall cognitive ability.
Results

Analytic Approach
Path modeling with Mplus (Muthén & Muthén, 1998 -2010 . Two-tailed tests were used for model comparisons and one-tailed tests were used to evaluate path coefficients that were based on a priori predictions.
Analyses were conducted in several steps separately for each type of externalizing problem (hyperactivity, inattention, and aggression scores) paired with each academic/cognitive variable (achievement and cognitive score). First, the measurement model for the variables for each baseline model was assessed. The errors of each externalizing measure were allowed to correlate between each Time 1 variable and its Time 2 counterpart to account for measure-specific shared error. Correlated error terms that were significant were retained in all subsequent models. Error terms for academic/cognitive indicators were not allowed to correlate, because, unlike measures of externalizing problems, different instruments were used to measure academic/cognitive skills at Time 1 and Time 2.
Second, control variables were examined. Control variables (SES, maternal depression, and family stressors) were added to the baseline model (in which early academic/cognitive functioning predicted later academic/cognitive functioning and early externalizing behavior predicted later externalizing behavior [see Figure 1a] ) and each academic/cognitive/ externalizing variable was regressed on each control variable. SES and family stressors significantly predicted at least one variable, and thus, were kept in tests of Model 4. Exploratory analyses indicated that although maternal depression was associated with some variables when entered alone, the relations were no longer significant when SES and family stressors were entered, suggesting that SES and family stressors accounted for potential effects of maternal depression. Maternal depression was therefore not included in the models.
In addition, because there was some variability in children's age at Time 1, age at Time 2, and the time lag between Time 1 and Time 2, these three age variables were entered as predictors of each variable in each baseline model (each age variable predicting its concurrent academic/cognitive/externalizing variables in one set of models, and the age difference variable predicting all academic/cognitive/externalizing variables in another set of models) to determine whether children's age was related to their externalizing and academic/ cognitive scores. None of the age variables were significant predictors of any of the academic/cognitive/externalizing variables so they were not included in any of the models. We also examined whether child sex was a predictor of each variable in the baseline models and it was not, so it was also not included as a control variable in any of the models.
Next, the following structural regression models were estimated and compared to test the reciprocal relationship between academic/cognitive functioning and externalizing behavior: A baseline model; each unidirectional model (Model 1 [see Figure 1b] and Model 2 [see Figure 1c ]); and a reciprocal model (Model 3 [see Figure 1d ]). These models were then compared to one another, with control variables added to each model to examine whether antecedent variables account for observed relations (Model 4; see Figure 1e ). We also explored whether there were gender differences in the models, using multigroup modeling. Models were similar for boys and girls so boys and girls were analyzed together. Table 1 contains means, standard deviations, and intercorrelations among all variables. As one would expect, Time 1 and Time 2 hyperactivity, inattention, and aggression variables assessed with the BASC-PRS and NIMH-DISC-IV were all highly correlated with each other. Similarly, the Time 1 and Time 2 measures of academic achievement and cognitive ability were all highly correlated with each other. The stability of externalizing and cognitive/academic measures observed in this study across time is remarkably similar to stability coefficients reported in previous studies of the stability of preschool externalizing problems and cognitive development (e.g., Bub et al., 2007; Heller, Baker, Henker, & Hinshaw, 1996; Stanton et al., 1990; Velting & Whitehurst, 1997) . Moderate negative correlations were also found between all three Time 1 externalizing variables and Time 1 academic achievement and cognitive ability. At Time 2, however, only hyperactivity and inattention were significantly negatively correlated with academic achievement and cognitive ability. Similarly, the Time 1 externalizing variables were significantly negatively correlated with Time 2 academic achievement and cognitive ability, but Time 1 academic achievement and cognitive ability were only significantly negatively correlated with Time 2 hyperactivity and inattention. SES and family stress were significantly correlated with nearly all externalizing variables (negatively and positively, respectively) and SES was also significantly positively correlated with the academic and cognitive variables.
Descriptive Statistics
The 221 children who were included in this study were compared on demographic and Time 1 measures of behavior and academic/cognitive skills to the 38 children who were not included because they did not complete measures for the present study at 3-year follow-up. There were no significant differences in gender, child age, or maternal education, all ps > . 10. There was a significant relation between ethnicity and dropout status, X 2 (3) = 16.48, p = .001, with higher rates of dropout among African American (34%), and multiethnic (24%) children than among Latino (11%) and European American (9%) children. There were significant differences on three of the eight behavior and academic/cognitive measures. Children who were included in this study were rated as less hyperactive on the BASC-PRS, less inattentive on the NIMH-DISC-IV, and scored higher on the KSEALS, all ps < .05.
Measurement Models
Measurement models indicated that for hyperactivity, the two behavior measures (BASC-PRS and DISC-IV measures) at each time point significantly predicted the latent hyperactivity factor (with standardized coefficients of .90 and .79 at Time 1 and .90 and .84 at Time 2). Model fit was good, 2 /df = 1.05, RMSEA = .02, CFI = 1.00, and SRMR = .02. Similarly, for aggression, the two behavior measures at each time point significantly predicted the latent aggression factor (with standardized coefficients of .82 and .70 at Time 1 and .71 and .76 at Time 2). Model fit was good, 2 /df = .83, RMSEA = .00, CFI = 1.00, and SRMR = .02. Finally, for inattention, the two behavior measures at each time point significantly predicted the latent inattention factor (with standardized coefficients of .71 and .89 at Time 1 and .84 and .77 at Time 2). Model fit was good, 2 /df = 1.62, RMSEA = . 05, CFI = .99, and SRMR = .03.
Results of the Structural Models
Without controls-Structural models were estimated separately for each externalizing variable and both academic achievement and cognitive ability. For hyperactivity and academic achievement, Model 1, 2 (1, N = 221) = .35, p = .56, did not fit the data significantly better than the more parsimonious baseline model. Model 2, however, was a better fit than the baseline model at a level approaching significance, 2 (1, N = 221) = 3.04, p = .08. Model 3 did not fit the data better than Model 2, 2 (1, N = 221) = .50, p = .
48. In Model 2, the path coefficient between Time 1 hyperactivity and Time 2 academic achievement was significant ( = -.13, SE = .07, p = .04). In addition, there was stability in the constructs for Model 2; Time 1 hyperactivity significantly predicted Time 2 hyperactivity ( = .81, SE = .04, p < .001) and Time 1 academic achievement significantly predicted Time 2 academic achievement ( = .57, SE = .05, p < .001). Model fit indices suggested that Model 2 was a good fit to the data, 2 /df = 1.58, RMSEA = .05, CFI = .99, and SRMR = .02.
Similarly, for hyperactivity and cognitive ability, Model 1, 2 (1, N = 221) = .07, p = .80, did not fit the data significantly better than the more parsimonious model (the baseline model). Model 2, however, was a better fit than the baseline model, 2 (1, N = 221) = 6.00, p = .01. Model 3 did not fit the data better than Model 2, 2 (1, N = 221) = .19, p = .67. In Model 2, the path coefficient between Time 1 hyperactivity and Time 2 cognitive ability was significant ( = -.17, SE = .07, p = .007). In addition, there was stability in the constructs for Model 2; Time 1 hyperactivity significantly predicted Time 2 hyperactivity ( = .81, SE = . 04, p < .001) and Time 1 cognitive ability significantly predicted Time 2 cognitive ability ( = .58, SE = .06, p < .001). Model fit indices suggested that Model 2 was a good fit to the data, 2 /df = 2.06, RMSEA = .07, CFI = .99, and SRMR = .02.
For inattention and academic achievement, Models 1 and 2 were better fitting than the baseline model, 2 (1, N = 221) = 4.99, p = .03, and 2 (1, N = 221) = 7.90, p = .005, respectively. Model 3, however, was a significantly better fit than Model 1, 2 (1, N = 221) = 8.17, p = .004, and Model 2, 2 (1, N = 221) = 5.27, p = .02. In Model 3 there were significant paths between Time 1 inattention and Time 2 academic achievement ( = -.21, SE = .07, p = .002) and between Time 1 academic achievement and Time 2 inattention ( = -.18, SE = .08, p = .01). In addition, there was stability in the constructs for Model 3; Time 1 inattention significantly predicted Time 2 inattention ( = .61, SE = .07, p < .001) and Time 1 academic achievement significantly predicted Time 2 academic achievement ( = .54, SE = .05, p < .001). Model fit indices for the inattention Model 3, 2 /df = 1.42, RMSEA = .04, CFI = 1.00, and SRMR = .02, suggested a good fit.
For inattention and cognitive ability, Model 1, 2 (1, N = 221) = .73, p = .39, did not fit the data significantly better than the more parsimonious model (the baseline model). Model 2, however, was a better fit than the baseline model, 2 (1, N = 221) = 7.38, p = .007. Model 3 did not fit the data better than Model 2, 2 (1, N = 221) = .87, p = .352. In Model 2, the path coefficient between Time 1 inattention and Time 2 cognitive ability was significant ( = -.20, SE = .07, p = .003). In addition, there was stability in the constructs for Model 2; Time 1 inattention significantly predicted Time 2 inattention ( = .68, SE = .06, p < .001) and Time 1 cognitive ability significantly predicted Time 2 cognitive ability ( = .55, SE = .06, p < .001). Model fit indices suggested that Model 2 was a good fit to the data, 2 /df = 1.39, RMSEA = .05, CFI = 1.00, and SRMR = .02.
For aggression and academic achievement, Model 1, 2 (1, N = 221) = .08, p = .78, Model 2, 2 (1, N = 221) = 1.43, p = .23, and Model 3, 2 (2, N = 221) = 1.54, p = .46, did not fit the data significantly better than the more parsimonious model (the baseline model). There were no significant paths between academic achievement and aggression (or the reverse direction) in any of the models. There was stability in the constructs; Time 1 aggression significantly predicted Time 2 aggression ( = .70, SE = .06, p < .001) and Time 1 academic achievement significantly predicted Time 2 academic achievement ( = .61, SE = .05, p < . 001). Model fit indices suggest that the baseline model was a good fit to the data, 2 /df = . 47, RMSEA = .00, CFI = 1.00, and SRMR = .01.
Finally, for aggression and cognitive ability, Model 1, 2 (1, N = 221) = .04, p = .84, did not fit the data significantly better than the more parsimonious model (the baseline model). Model 2, however, was a better fit than the baseline model, 2 (1, N = 221) = 8.31, p = . 004. Model 3 did not fit the data better than Model 2, 2 (1, N = 221) = .14, p = .71. In Model 2, the path coefficient between Time 1 aggression and Time 2 cognitive ability was significant ( = -.30, SE = .11, p = .003). In addition, there was stability in the constructs for Model 2; Time 1 aggression significantly predicted Time 2 aggression ( = .69, SE = .07, p < .001) and Time 1 cognitive ability significantly predicted Time 2 cognitive ability ( = . 58, SE = .05, p < .001). Model fit indices suggested that Model 2 was a good fit to the data, 2 /df = .28, RMSEA = .00, CFI = 1.00, and SRMR = .01.
In sum, without controls, Model 2 was the best fitting model for hyperactivity and academic achievement, hyperactivity and cognitive ability, inattention and cognitive ability, and aggression and cognitive ability. Model 3 was the best fitting model for inattention and academic achievement. The baseline model was the best fitting model for aggression and academic achievement.
Control variables-To assess the effect of antecedent variables (as suggested by Model 4 outlined earlier), control variables (SES and family stressors) were added to each model and each externalizing and academic/cognitive variable was regressed on each control variable.
For hyperactivity and academic achievement, Model 1, 2 (1, N = 221) = 1.11, p = .29, Model 2, 2 (1, N = 221) = 1.56, p = .21, and Model 3, 2 (2, N = 221) = 2.87, p = .24, did not fit the data significantly better than the more parsimonious model (the baseline model). There were no significant cross paths in Models 1, 2, or 3. There was stability in the constructs for the baseline model; Time 1 hyperactivity significantly predicted Time 2 hyperactivity ( = .76, SE = .06, p < .001) and Time 1 academic achievement significantly predicted Time 2 academic achievement ( = .54, SE = .08, p < .001). Model fit indices for the baseline model, 2 /df = 1.77, RMSEA = .06, CFI = .98, and SRMR = .04, suggested a good fit.
Similarly, for hyperactivity and cognitive ability, Model 1, 2 (1, N = 221) = .32, p = .57, Model 2, 2 (1, N = 221) = 1.19, p = .28, and Model 3, 2 (2, N = 221) = 1.62, p = .44, did not fit the data significantly better than the more parsimonious baseline model. There were no significant cross paths in Models 1, 2, or 3. There was stability in the constructs for the baseline model; Time 1 hyperactivity significantly predicted Time 2 hyperactivity ( = . 77, SE = .06, p < .001) and Time 1 cognitive ability significantly predicted Time 2 cognitive ability ( = .49, SE = .08, p < .001). Model fit indices for the baseline model ( 2 /df = 1.56, RMSEA = .05, CFI = .99, and SRMR = .04) suggested a good fit.
For inattention and academic achievement, Models 1 and 2 were better fitting than the baseline model, 2 (1, N = 221) = 8.42, p = .004, and 2 (1, N = 221) = 4.95, p = .03, respectively. Model 3, however, was a significantly better fit than Model 1, 2 (1, N = 221) = 6.42, p = .01, and Model 2, 2 (1, N = 221) = 9.89, p = .002. In Model 3 there were significant paths between Time 1 inattention and Time 2 academic achievement ( = -.32, SE = .12, p = .005) and between Time 1 academic achievement and Time 2 inattention ( = -.14, SE = .04, p < .001). In addition, there was stability in the constructs for Model 3; Time 1 inattention significantly predicted Time 2 inattention ( = .51, SE = .08, p < .001) and Time 1 academic achievement significantly predicted Time 2 academic achievement ( = . 49, SE = .07, p < .001). Model fit indices for Model 3, 2 /df = 1.67, RMSEA = .06, CFI = .
98, and SRMR = .04, suggested a good fit. Similarly, for aggression and cognitive ability, Model 1, 2 (1, N = 221) = 1.12, p = .29, Model 2, 2 (1, N = 221) = 2.72, p = .10, and Model 3, 2 (2, N = 221) = 3.93, p = .14, did not fit the data significantly better than the more parsimonious baseline model. There were no significant cross paths in Models 1, 2, or 3. There was stability in the constructs for the baseline model; Time 1 aggression significantly predicted Time 2 aggression ( = .68, SE = .08, p < .001) and Time 1 cognitive ability significantly predicted Time 2 cognitive ability ( = .52, SE = .08, p < .001). Model fit indices for the baseline model ( 2 /df = .95, RMSEA = .00, CFI = 1.00, and SRMR = .04) suggested a good fit.
In sum, with controls, the baseline model was the best fitting model for hyperactivity and academic achievement, hyperactivity and cognitive ability, aggression and academic achievement, and aggression and cognitive ability. Model 3 (the reciprocal model) was the best fitting model for inattention and academic achievement (Figure 2 ). Model 1 (in which early cognitive ability significantly predicted later inattention) was the best fitting model for inattention and cognitive ability (Figure 3) . Table 2 summarizes the best-fitting models and  Table 3 summarizes the fit indices of the six best-fitting models with controls.
Discussion
The present study prospectively examined the relation between academic/cognitive problems and externalizing behavior problems. Results suggest that the relation between these constructs varies considerably across dimensions. In particular, a reciprocal relation was observed only between inattention and academic achievement and this relation remained when controlling for SES and family stress. In contrast, for hyperactivity and aggression, there was some support for Model 2 (behavior problems predicting later cognitive/academic skills), but this model was no longer supported when controlling for SES and family stress. The relation between inattention and cognitive ability was also consistent with Model 2 without controls; however, Model 1 (cognitive ability predicted later inattention) was supported when SES and family stress were controlled. It is important to bear in mind that these findings may be specific to younger children; previous research suggests that the link between aggression/antisocial behavior and academic/cognitive deficits may emerge during adolescence (Hinshaw, 1992) . Nonetheless, these findings highlight the importance of distinguishing between symptoms of ADHD and ODD (Waschbusch, 2002) .
These findings are consistent with the notion that the relation between academic/cognitive problems and inattention operates in a distinct manner from the relation between academic/ cognitive problems and hyperactivity or aggression (Massetti et al., 2008) , and corroborates previous evidence that inattention, but not conduct problems are associated with lower general intellectual abilities in preschoolers (Sonuga-Barke et al., 1994) . There are a number of possible processes underlying a reciprocal relation between inattention and academic problems. For example, early inattention may lead to academic difficulties because children who display early symptoms of inattention may struggle to acquire fundamental academic skills that are the basis for later academic success. It may be difficult for these children to focus in school, which can hinder their ability to benefit from lessons in preschool. It may also be the case that parents and teachers attend to children with inattention differently, either dismissing them or lowering academic expectations. On the other side of the reciprocal process, children with early academic problems may exhibit later inattention because academic tasks require greater effort for them than for children who do not have these academic struggles. For example, these children may be inattentive when reading stories or doing puzzles because they are more challenging for them than they are for children with strong academic skills. Finally, it could be that poor performance on early academic tests is a marker for ADHD and may be one of the first signs of difficulties with inattention. These mechanisms might also account for the unidirectional relation observed between early cognitive ability and later inattention. Further research is needed to study these possible mechanisms.
Before taking into account controls, both early hyperactivity and aggression predicted later cognitive ability and early hyperactivity predicted later academic skills. However, these relations appeared to be accounted for by family adversity. Family adversity has been widely linked to both externalizing problems and academic/cognitive skills (e.g., Hinshaw, 1992; Offord et al., 1986) . It may be that family adversity contributes to early externalizing problems in children as well is to later academic/cognitive deficits, and thus accounts for the link between externalizing problems and academic/cognitive difficulties. It may also be that family adversity sets into motion both early externalizing problems and academic/cognitive difficulties during the preschool years, but that as these unfold over time, a direct causal link between these variables evolves. Further research is needed to explore this possibility.
The present study extends previous research by assessing the relation between academic/ cognitive problems and externalizing behavior problems as early as age 3. Very few studies have assessed these constructs at such an early age, despite growing evidence that these constructs can be identified and measured in young preschoolers (e.g., Adams et al., 1999; Bub et al., 2007; Richman et al., 1982; Stanton et al., 1990) . Of the handful of longitudinal studies that have focused on young preschoolers, only one (Richman et al., 1982) tested both unidirectional paths (and found support for both), but did not include any control variables that may contribute to the established relation. The present study suggests that controlling for family functioning may be key for understanding the relation between externalizing problems and academic/cognitive functioning in preschoolers.
Findings from this study have a number of important clinical implications. First, the reciprocal relation between academic difficulty and inattention is evident early in development, highlighting the need for early assessment and intervention. With early recognition and intervention, children may be more likely to enter a positive behavior and academic cycle. For example, Masten and colleagues (2005) hypothesized that there may be developmental cascades by which functioning in one domain of adaptive behavior spills over to influence functioning in other domains in a lasting way. Thus, identifying both academic struggles and attention problems as early as possible provides teacher and parents the best opportunity to intervene and interrupt negative cycles before they develop into larger problems. A second major implication of the present study is the need to focus on the unique role of inattention in preschool development. The present findings are consistent with a growing body of research that highlights the significance of attention problems in understanding difficulties in the classroom (e.g., Rabiner & Coie, 2000) .
The results of the present study should be interpreted in the context of several limitations. First, externalizing behavior was measured by mothers' reports. Although mothers have been shown to be reliable reporters of child behavior (Loeber, Green, Lahey, & StouthamerLoeber, 1991) , future research should include other measures of child behavior, including observational data and teachers' reports. Second, although cross-lagged longitudinal analyses were used, caution should be taken in making causal conclusions. Another variable that was not measured in these models may account for the established reciprocal relationships. Third, the present sample consisted of a large number of children displaying externalizing behavior and these results may differ in a typical community sample. In addition, attrition from Time 1 to Time 2 may have influenced these results. Fourth, although this study considered a wide range of antecedent control variables, there may be other control variables that could change results; further research is needed to explore additional potential controls. Finally, although this was a diverse sample, there were not sufficient numbers of each ethnic group to examine models separately for each ethnic group, so is unclear whether findings generalize to all ethnic groups.
Despite these limitations, the present study adds to our understanding of the relation between different types of behavior problems and academic/cognitive functioning during the preschool years. Further research is needed to continue to better understand the mechanisms underlying these relations. For example, it may be useful to examine whether specific types of parent-child or teacher-child interactions may mediate the relation between attention problems and academic/cognitive abilities. Research should also more directly examine developmental changes in the relation between externalizing problems and academic functioning. Measuring trajectories of change in these domains across multiple time points would allow for more nuanced understanding of this relation. Additional research is also needed to better understand the interplay between antecedent variables, externalizing behavior, and academic functioning. It seems as though family adversity, in particular, may contribute to or set into motion the development of externalizing behavior and academic struggles; a better understanding is needed of how this process unfolds over time. Similarly, it would be useful to better understand how other contextual factors (e.g., ethnicity) may influence the relation between externalizing behavior and cognitive functioning. In conclusion, the present findings indicate that the relation between externalizing behavior and cognitive functioning varies considerably across dimensions, begins at a young age, and is influenced by antecedent variables, but a better understanding of the mechanisms underlying these relations is needed. Reciprocal model (Model 3) for inattention and academic achievement. Unstandardized coefficients and standard errors are on top and standardized coefficients and standard errors are on the bottom. *p < .05; **p < .01, ***p < .001 Model 1 for inattention and cognitive ability. Unstandardized coefficients and standard errors are on top and standardized coefficients and standard errors are on the bottom. *p < . 05; **p < .01, ***p < .001 Table 1 Intercorrelations Among Observed Variables and Controls the "/" and cognitive ability after the "/."
